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Solutions were created in triplicates to find which
solution would product the most methane

Introduction

Methods

Wastewater treatment requires a lot of
energy. Anaerobic digestion is a way to create
methane gas which can be used to generate
electricity and get some energy back. Central
Valley Water Reclamation Facility in Salt Lake
Utah has two large digesters that are currently
producing 70 % of the energy they are using.

An elemental analysis was done on Central
Valley waste activated sludge, algae grown
on Central Valley wastewater, and food
waste used in their digesters in order to get
a 21:1 C N ratio for the solution with added
food waste and algae. Four sets of triplicates
were created. Sludge, sludge with algae,

Figure 1 shows what goes into an anaerobic
digester and the products that it creates.

Results
sludge with food waste, and sludge with
algae and food waste.
Solutions were placed in anaerobic
conditions in an incubator at constant 33°C.
Using a syringe, total gas was extracted and
a gas chromatography mass spectrometry
was used to find methane production.

Figure 2 – Methane and total biogas production over 15 days.

During anaerobic digestion, methanogens
break down organic material to create
methane and CO₂. Literature has shown that
to optimize methane production, the
anaerobic solution should contain a 21:1
carbon to nitrogen ratio. This can be achieved
by adding additional organic material to the
solution such as food waste and algae.
Results proved that obtaining the 21:1 C to N
ratio improved methane production. This will
increase the energy retrieved.

In the first 15 days of sampling methane
production, the solution with added algae
and food waste has produced the most
methane. Sludge with waste has produced
the most total biogas, although methane
production is low.

Conclusions and future
research
Adding additional organics will increase
methane production in the first 15 days. This
will ultimately increase energy retention at a
wastewater treatment plant and reduces CO ₂
emissions.

Adding algae and food waste increases methane production, but does not significantly increase
total biogas production.

Sampling is continuing until biogas production
is no longer increasing. Experiment will be
repeated with another source of waste and
algae that is grown at Central Valley.
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